OBJECTIVES The goal of this study was to investigate the effect of selective ablation of the ligament of Marshall (LOM) on ventricular arrhythmias (VAs).
H yperactivity of the cardiac sympathetic nervous system, particularly the left stellate ganglion (LSG), contributes to the initiation and maintenance of ventricular arrhythmias (VAs) in animals and patients with prolonged QT intervals (1, 2) . Both experimental and clinical studies have shown that the destruction of the LSG prevents VAs in both long QT animal models and patients with long QT syndrome (LQTS) (3) (4) (5) . However, undesirable adverse effects such as cervical injury and Horner's syndrome have limited the clinical usefulness of LSG interventions (6, 7) . It is therefore necessary to explore alternative methods of treating LQTS.
The ligament of Marshall (LOM), a remnant of the left superior vena cava that extends into the coronary sinus, may be subdivided into a proximal portion that connects to the muscle sleeves of the coronary sinus (LOM CS ), a distal portion that extends toward the left superior pulmonary vein (LOM LSPV ), and a middle portion (8) . Histological analysis has shown that the LOM has a rich autonomic innervation; the LOM LSPV is innervated primarily by the sympathetic nerves, and the LOM CS is innervated primarily by the parasympathetic nerves (9) . Studies have also shown that stimulation and ablation of the parasympathetic elements in the LOM induces and eliminates atrial fibrillation, respectively (10) . However, few studies have focused on the sympathetic element of the LOM and its significance. In a canine model, Lin et al. (11) found that the injection of norepinephrine into the LOM LSPV and the application of highfrequency stimulation (HFS) at this site, which is located centimeters away from the ventricles, caused accelerated junctional rhythms, accelerated idioventricular rhythms, and monomorphic and polymorphic ventricular tachycardia (VT) by activating the sympathetic element of the LOM. We therefore hypothesized that LOM LSPV ablation may suppress VAs.
In the present study, the sympathetic connections among the LSG, the LOM, and the ventricles were investigated with respect to blood pressure (BP), heart rate, and ventricular electrophysiology. We also evaluated the effect of LOM LSPV ablation on VAs in a widely used long QT canine model.
METHODS
ANIMAL PREPARATION. This study was reviewed and approved by Wuhan University (permit number 2014-0216), and it conformed to the recommendations of the Guide for the Care and Use of Laboratory Animals of the National Institutes of Health. Thirtytwo adult mongrel dogs weighing 17 to 24 kg were anesthetized with 3% Na-pentobarbital at a basal dose of 30 mg/kg and an additional maintenance dose of 2 ml/h. All dogs were ventilated with a positive pressure ventilator, and their core body temperature was maintained at 36.5 AE 1.5
C with a heating pad.
Body surface electrocardiograms and arterial BP were recorded continuously throughout the procedure by using a computer-based Lab System (Lead 2000B, Jingjiang Inc., Chengdu, China). The QT interval and QTc interval were measured by using the methods described in a previous study (12) . A bilateral thoracotomy was performed at the fourth intercostal space, and the pericardium was hung to exposure the heart. subsequently constructed, and the slope of the curve was calculated as described in the previous study (14) . Each HFS was <30 s, and the next measurement was delayed until the BP returned to normal. Wang et al.
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indicating that the LOM may act as an "integration center" in modulating the autonomic (parasympathetic) interactions between the extrinsic and intrinsic cardiac autonomic nervous system and atrioventricular conduction (9, 19, 20) . Previous studies have also shown that sustained atrial fibrillation is accompanied by LOM hyperactivity (21) and that muscle bundles within LOM stimulation trigger either focal atrial fibrillation or maintain sustained atrial fibrillation in both human and animal models (11, 15) . LOM ablation via either radiofrequencies or retrograde ethanol infusions into the vein of Marshall, however, reduces atrial fibrillation inducibility by parasympathetic denervation (20, 22) .
In the present study, our results showed that stimulation at the LOM LSPV site significantly short- 
